The diterpenoid alkaloid, delgradine, was previously isolated from Delphinium grandiflorum L. (Deng et al., 1992), and its structure was established from the spectroscopic data. In our recent investigation, it was isolated from Aconitum carmichaeli Debx, and its crystal structure was determined.
The title compound (delgradine), C 41 H 43 NO 12 , is a hetisinetype C 20 -diterpenoid alkaloid, isolated from the roots of Aconitum carmichaeli Debx. In the crystal structure, the molecule assumes an U-shaped conformation, the terminal benzene rings being approximately parallel and partially overlapped with each other. The molecule contains eight alicyclic and heterocyclic rings. Cyclohexane rings A and B adopt similar chair conformations; the six-membered rings C, D and E form a bicyclo[2.2.2]octane system with a boat conformation for each six-membered ring, the six-membered heterocyclic ring F has a screw-boat conformation and both of the five-membered rings G and H have envelope conformations. The crystal structure contains intermolecular O-HÁ Á ÁO hydrogen bonding.
Related literature
For related literature, see: Deng et al. (1992) .
Experimental
Crystal data C 41 H 43 NO 12 M r = 741.76 Monoclinic, C2 a = 19.892 (4) Å b = 11.307 (5) Å c = 16.825 (5) Å = 91.07 (2) V = 3784 (2) Å 3 Z = 4 Mo K radiation = 0.10 mm À1 T = 291 (2) K 0.42 Â 0.40 Â 0.36 mm
Data collection
Enraf-Nonius CAD-4 diffractometer Absorption correction: none 4309 measured reflections 3705 independent reflections 2282 reflections with I > 2(I) R int = 0.018 3 standard reflections every 300 reflections intensity decay: 2.6% Refinement R[F 2 > 2(F 2 )] = 0.048 wR(F 2 ) = 0.130 S = 1.01 3705 reflections 498 parameters 1 restraint H-atom parameters constrained Á max = 0.19 e Å À3 Á min = À0.20 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). supplementary materials 2β, 3α, 7α, 11α, 3, Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (2) 0.0427 (9) (6) C35-H35 0.9300 C9-H9 0.9800 C36-C37 1.341 (10) C10-C20 1.576 (6) C36-H36 0.9300 C11-C12 1.538 (7) C37-C38 1.377 (9) C11-H11 0.9800 C37-H37 0.9300 C12-C16 1.501 (6) C38-C39 1.350 (7) C12-C13 1.507 (6) C38-H38 0.9300 C12-H12 0.9800 C39-C40 1.378 (7) C13-C14 1.544 (6) C39-H39 0.9300 C13-H13 0.9800 C40-C41 1.490 (7) 
